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(54) OPTICAL DISK AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To decrease a tilt angle, to lessen a change at and under a high temp, and high humidity and to enable stable 
reading by forming a dense and flat org. protective layer on the surface of the optical disk. 

CONSTITUTION: The org. protective layer is formed on the specular surface side surface and groove surface side surface of a 
substrate. This org. protective layer is repolymerized from an org. monomer and is formed on the specular surface side surface 
of the transparent substrate or the surface of the information recording layer, etc., formed on the opposite surface of the 
substrate under the plasma of an inert gas, such as Ar+, Xe+, He+ or Ne+, in a vacuum chamber kept under 1 * 10-1 to 1 x 
1 0-4Torr. The extremely dense and flat org. protective layer is formed on the surface of the optical disk without applying strains 
and stresses to the substrate according to such constitution and, therefore, the tilt angle which is the cause for a focus error and 
tracking error at the time of reading of the optical disk is drastically decreased and the moisture absorption even under the high 
humidity is decreased. The increase in the tilt angle with lapse of time is thus obviated. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** shows me word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the small optical disk and its manufacture method of the optimal tilt angle for 

performing informational record, reproduction, or elimination optically. 

[0002] 

[Description of the Prior Art] In the optical disk unit, change of the reflectivity of light by which incidence was carried out to the 
information record layer of an optical disk is read as information through the light-receiving head. For this reason, if the value of 
the tilt angle on the front face of a disk produced by distortion of an optical disk, i.e., a tilt (TILT) angle, becomes large, a focal 
error and a tracking error will be produced at the time of reading. 

[0003] Warming performed when the distortion of an optical disk which produces such a tilt angle forms an information record 
layer etc. by sputtering on a substrate, in order that a disk substrate may absorb moisture is the cause. 

[0004] Making mild the temperature conditions of sputtering which lower the water content of the quality of the material which 
constitutes a substrate as a method of making this tilt angle small, for example etc. is mentioned. Furthermore, annealing is 
performed and how to ease distortion of an entire disk is also examined. Especially, the influence of distortion by moisture 
absorption of a substrate is high. 
[0005] 

[Problem(s) to be Solved by the Invention] However, even if satisfaction does not necessarily go and the above-mentioned 
conventional tilt angle dissolution technology combined these technology, the focal error and the tracking error might generate it 
at the time of reading. Moreover, if compulsive degradation is performed under mgh-humidity/temperature in order to investigate 
a mothball performance, moisture absorption will arise, and the substrate distortion reform force will be eased further, 
consequently a tilt angle will become large. 

[0006] The purpose of this invention has the small value of the tilt angle of an optical disk, and it is to offer the stable optical 

disk which was excellent in the mothball performance and which reads and has a performance. 

[0007] 

[Means for Solving the Problem] The optical disk concerning this invention is characterized by being the precise organic 
polymer layer by which the iammating was carried out in the optical disk with which the organic protective layer is formed in the 
front face by the side of the mirror plane of a substrate, and the front face by the side of a groove surface, the polymerization of 
the aforementioned organic protective layer being carried out from a monomer in plasma atmosphere. 
[0008] moreover, the manufacture method of the optical disk concerning this invention is characterized by for it to be alike, to 
set by the manufacture method of an optical disk that the information record layer is formed in the groove surface side of a 
substrate, to carry out the larninating of the organic polymer formed by carrying out the polymerization of the organic monomer 
in plasma atmosphere on the field in which the aforementioned information record layer top and/or the information record layer 
are formed, and the substrate which counters, and to form an organic protective layer 

[0009] the organic protective layer obtained by this invention — the inside of the vacuum chamber of 1x10-1 - lxlO-4Torr « 
setting ~ Ar+, Xe+, helium+, and Ne+ etc. ~ under the plasma of inert gas, a re-polymerization is carried out from an organic 
monomer, and it is formed on front faces, such as an information record layer currently formed in the mirror-plane side front face 
of a transparent substrate, or the opposite side of this substrate 

[0010] as the method of generating the aforementioned organic monomer ~ resins, such as Teflon, an amorphous polyolefine, a 
polycarbonate, an acrylic, a polyirnide, a polyamide, a polyether, and epoxy, ~ Art-, Xe+, helium+, and Ne+ etc. ~ thermal 
vibrational energy is given to the method of making a high-speed particle collide, or the aforementioned resin, and there is the 
method of drawing into plasma atmosphere At this time, a molecule or ion, such as hydrogen, oxygen, nitrogen, and water, can 
also be supplied in plasma. 

[001 1] In the optical disk of this invention, the transparent bodies, such as the oxide of an inorganic substance, a nitride, an acid 
nitride, a fluoride, a sulfide, and carbide, may be formed in the information record layer side currently formed in the opposite 
side of the aforementioned mirror plane again at the mirror-plane side of a transparent plastic plate. 
[0012] 

[Function] Since it can form according to the aforementioned composition, without distorting an organic protective layer very 
precise on the surface of an optical disk, and flat to a substrate, and giving stress, it is rare to be able to make small sharply the 
tilt angle leading to the focal error at the time of reading of an optical disk, and a tracking error, and to absorb moisture under 
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highly humid, and a tilt angle does not increase with time. 
[0013] 

[Example] Hereafter, although the example of this invention is explained, this invention is not limited to this example. 
[0014] (Example) SiNx-TbFeCo-SiNx-aluminum which contains an information record layer in the groove surface side of the 
transparent substrate which consists of a polycarbonate within a vacuum chamber Four layer membranes are formed by 
sputtering, the inside of this vacuum chamber is exhausted to 2xlO-6Torr after that, and it is Ar: lOOsccm. It supplied and was 
referred to as 5xl0-3Torr. 

[0015] Next, sputtering of the monomer of Teflon was carried out using RF power supply from the target which pasted up Teflon 
resin on the water-cooled copper back up plate. The Teflon monomer drawn into Ar plasma carries out a re-polymerization in 
this, and it is about lOOnm as a Teflon thin film to the mirror-plane side of the aforementioned transparent substrate. The precise 
and flat organic protective layer accumulated. Next, it is about lOOnm about Teflon by the method same also on the 
aforementioned 4 layer membranes by the side of the groove surface of a substrate. It deposited. 

[0016] (Example of comparison) the ultraviolet-rays hardening type after forming four layer membranes in the groove surface 
side of a polycarbonate substrate by sputtering like the aforementioned example — resin XNR-5461 (the Nagase tiba 
incorporated company make) - a spin coat - forming — thickness — 18 micrometers ** -- it carried out 

[0017] The tilt angle of the sample of the aforementioned example and the example of comparison was measured, after carrying 
out 2000hr neglect and carrying out forcible degradation under the environment of 85% of relative humidity RH immediately 
after sample production and at the temperature of 80 degrees C. The value of each tilt angle of each measured sample is shown in 
the following table 1. 
[0018] 
[Table 1] 

Tilt angle immediately after sample production Tilt angle example after compulsive degradation 2mrad. 2mrad. Example of 
comparison 5mrad. 9mrad. In the example, to corrosion hardly being seen, each organic film after carrying out forcible 
degradation continued all over the pit, and corrosion generated it in the example of comparison again. 
[00 1 9] It is thought that the above-mentioned performance difference of the example of comparison and the example by this 
invention has the flat nature of the film done in the example of comparison since it was film formation by solution application 
dryness, and low compactness, and that flat nature and compactness are high, on the other hand, produces the film formation by 
the plasma polymerization deposition in this invention owing to. 

[0020] In this example, although the degree of vacuum which performs a plasma polymerization changes with quality of the 
materials of the monomer to be used, if it carries out in the 1x10-1 - lxl0-4Torr range, it can obtain the organic high protective 
coat of flat nature and compactness. 
[0021] 

[Effect of the Invention] Since an organic protective layer precise on the surface of an optical disk and flat is formed according 
to this invention as explained above, the value of a tilt angle is small, there is also little change with high-humidity/temperature, 
and the stable optical disk which demonstrates an effect also to membranous corrosion and which reads and has a performance 
can be offered. 
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